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PREFACE 


This report, which is a set of briefing charts with text, has been prepared to describe the concepts 
and objectives of an evolutionary space program. With the exception of the early Skylab, the missions 
presented in this report are not approved but are in various study phases. 

Any future mission implementation will certainly change the appearance given to them here; 
however, text and illustrations attempt to give typical interpretations of future space missions and 
operations. 
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The many achievements of the space program during the decade of the 1960’s culminated in the realization of one of man’s greatest dreams: 
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APPROACH TO SPACE FLIGHT 


t-H O 

2 ’fj. ^ 
° I §> 

E ^ 

I 'a 1 


X) 

r— H 

a 

CD 

« 

3 

CD 

O 

£ 

a 

a 

+-j 

’S 

C5j 

00 

a 

•2 

>, 

«j 

X* 

05 

05 

8 

a 

Oh 

05 

a 

C3 

05 

CD 

s 

CD 

+-» 

05 

05 

s 

+-* 

a 

o 

6 

Oh 

£> 

S? 

4-1 

c3 

a 

Kh 

tg 

05 

O 

a 

8 

M 

H-» 

o 

a 

o 

i—i 

a 

0> 

CD 

Q 

V-> 

-n 


<u Q> 

OCX! 

> V-i 
Q> C ^ 
<l> In? 

^ 2 S 
".£2 

5 « s 

2 § a* 

<D £ 

o x 
&■ S 8 

8 5 a 

g jpS 

6 a ^ 

N 3 


c 2 

H 5 O 


2 




3 


Figure 1. Approach to space flight. 


UTILIZATION OF CURRENT HARDWARE 
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The early period will bring significant gains in space science and technology. Investigations will provide fundamental scientific knowledge in 
many disciplines and, at the same time, yield information necessary for development of sapce systems of the future. 
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Figure 4. Science and technology — early period. 


One of the central objectives of a continuing space program is the development of improved space flight capability on an economical basis. 

If the nation is to pursue its goal of exploring the solar system, new systems must be developed with improved performance and reduced development 
and operations costs. These new systems will permit the nation to develop a capability to live and work in the space environment for extended periods 
of time. 
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Figure 5. Early new systems. 





The technologies developed and the extension of man’s operational capabilities achieved as a result of the precursor Skylab program will pro- 
vide a firm foundation upon which an advanced space station program may be initiated in the late 1970’s. This space station will provide the next 
major advance in spacecraft design with new long duration maintainable subsystems capable of operation over a period of ten years in support of a 
comprehensive scientific, application, technology, and engineering experiment program* Specific objectives of this program are to continue and expand 
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SPACE STATION 
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SPACE STATION MODULE COMMONALITY 
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The space shuttle is one of the major elements of the Integrated Program. This system will provide low cost transportation between earth and 
earth orbit for all personnel and most of the equipment and supplies required by the program. The versatility and economy of this system are obtained 
by utilizing aircraft design and operations procedures to the maximum extent. This results in a two-stage fully reusable system having long life sub- 
systems, low maintenance and repair, quick turn-around times, onboard checkout and system monitoring, and minimum ground support equipment 
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Figure 8. Space shuttle launch. 







SPACE SHUTTLE LAUNCH/RECOVERY 
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Figure 9. Space shuttle launch/recovery. 


SPACE SHUTTLE ORBITER 
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Figure 10. Space shuttle orbiter. 



SPACE SHUTTLE APPLICATIONS 
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LUNAR ORBIT STATION 
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Figure 12. Lunar orbit station. 



SPACE TUG/LUNAR APPLICATIONS 
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Figure 13, Space tug/lunar applications. 


SPACE TUG/EARTH ORBIT APPLICATIONS 
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Figure 14. Space tug/earth orbit applications,- 


The anticipated size of the space tug would allow it to be refueled directly by a space shuttle, which carries cryogenic propellants and transfer 
equipment in its cargo bay. The propellants are transferred by direct docking of the space tug to the space shuttle. 
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Figure 15. Space tug refueling in earth orbit. 
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Figure 16. Space tug with payload delivery in low earth orbit. 



After launch into low earth orbit by a space shuttle, a space probe powered by a space tug’s propulsion module and intelligence systems is 
inserted into its desired trajectory. Depending on the trajectory requirements, one or two propulsion modules can be used in tandem, With either one 
or both able to return for reuse after payload delivery. 
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Figure 17. Space probe launch, 
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Figure 18. Space tug/crew module. 



Special attachments to the space tug allow the servicing and repair of satellites in various orbits. The attachments would provide for de-spin 
of the spinning satellite, for anchoring the object and access by man. After servicing, the desired orientation and spin would be restored. 
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SATELLITE REPAIR 
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Figure 19. Satellite repair. 
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Figure 20. Space tug missions. 
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Figure 21. Use of tug to augment shuttle capability. 
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Figure 22. Space tug/crew module application. 
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Figure 23. Evolution of advanced systems. 








The introduction of a low cost reusable space transportation system is required to support long term high energy missions, such as synchronous 
and lunar surface bases. At this time, it appears that the nuclear shuttle is the most economical system to fulfill these requirements. In addition to 
cislunar missions, the nuclear shuttle would serve as an economical propulsion system for manned planetary missions in the later period. 
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Figure 24. Nuclear shuttle. 
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NUCLEAR SHUTTLE LOGISTICS CONFIGURATION 
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Figure 26. Nuclear shuttle/logistics configuration. 




NUCLEAR SHUTTLE REFUELING 
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EARTH ORBIT CARGO TRANSFER 
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Figure 28. Earth orbit cargo transfer. 




With the introduction of the nuclear shuttle for logistics support, the development of a permanent base on the lunar surface becomes feasible. 
The development of a lunar base could be one of the most important steps taken in the next decade to eventually explore the entire solar system. If 
lunar resources could be developed to sustain a base, the preparation and operation of the base could provide invaluable data on manned planetary 
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Figure 29. Lunar surface base. 
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LUNAR ORBIT OPERATIONS 



61 


Figure 30. Lunar orbit operations. 
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A DVANCED TECHNOLOGY 
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Figure 31. Science and technology — intermediate period. 


Economy is the key to accomplishing the ambitious NASA missions that have been described previously. If a unique system was developed for 
each application illustrated, 1 1 new systems would be required. In addition, if the missions were performed in the Apollo manner, each of these 
systems would be expendable, and new hardware would have to be purchased for every flight. Obviously, the Apollo way of doing business would not 
produce the necessary economies for NASA to accomplish the missions of an integrated program. 
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ADVANCED MISSIONS - SUMMARY 
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Figure 33. Advanced missions — summary. 
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Figure 34. Advanced missions - further evolution. 
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Figure 35. Planetary mission evolution. 


The space station program will be the first step in an incremental program leading toward a centralized and general purpose earth orbital 
laboratory in the late period. This centralized facility, or space base, will introduce a new, more mature and routine mode of space operations than 
past programs. Long term operation with an associated low cost reusable transportation system will enable full exploitation of earth orbital operations. 
These new systems and operational concepts will involve significant reductions in operating costs and make possible large scale operations. Initially, 
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The space base will serve as a focal point for a wide variety of orbital activities taking place in low earth orbit. It provides continuous support 
services for permanently docked experiment modules, control/monitor functions for detached experiment modules, and periodic refurbishment/ 
resupply services for these modules. 
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MARS LANDING MISSION PROFILE 
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EARTH ORBIT DEPARTURE 
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Figure 39. Earth orbit departure. 


During the Venus swing-by, a probe is released which would penetrate the planetary atmosphere to measure atmospheric composition, 
magnetic field, and visible clouds. A soft lander probe breaks away from the main probe and descends to the Venus surface. 
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Figure 40. Release of Venus probe. 









MARS SURFACE SAMPLE RETURN 
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Figure 41. Mars surface sample return. 






One of the prime objectives of space exploration is to obtain a better understanding of the origin and evolution of the universe. With the 
equipment and techniques developed in the earth orbital and lunar programs previously described, man may expand his horizons to the exploration of 
the planets and, thus, better attain this understanding. 
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Figure 42. Mars initial landing, 



MARS EXCURSION MODULE CONFIGURATION 
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SPACE SCIENCE AND TECHNOLOGY - LATE PERIOD 
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MISSION EVOLUTION THROUGH HARDWARE COMMONALITY 
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Figure 45. Mission evolution through hardware commonality. 


A summary of the missions and systems which have been described previously are shown on the next two charts. These missions, with the 
indicated sequencing, constitute an Integrated Program. It should be emphasized that development of the key systems will make it possible to execute 
many program and mission variations without substantial funding increases. The program provides a logical evolution from the utilization of Apollo 
systems in the early period to the new systems of the intermediate period, subsequently, to the extensive manned activities of the late period. 
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Figure 46, Space flight evolution. 





SPACE FLIGHT EVOLUTION (Continued) 
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